Mitochondrial chaperone tumour necrosis factor receptor-associated protein 1 protects cardiomyocytes from hypoxic injury by regulating mitochondrial permeability transition pore opening.
Tumour necrosis factor receptor-associated protein 1 (TRAP1) is a mitochondrial chaperone that plays a role in maintaining mitochondrial function and regulating cell apoptosis. The opening of the mitochondrial permeability transition pore (MPTP) is a key step in cell death after hypoxia. However, it is still unclear whether TRAP1 protects cardiomyocytes from hypoxic damage by regulating the opening of the pore. In the present study, primary cultured cardiomyocytes from neonatal rats were used to investigate changes in TRAP1 expression after hypoxia treatment as well as the mechanism and effect of TRAP1 on hypoxic damage. The results obtained showed that TRAP1 expression increased after 1 h of hypoxia and continued to increase for up to 12 h of treatment. Hypoxia caused an increase in cell death and decreased cell viability and mitochondrial membrane potential; overexpressing TRAP1 prevented hypoxia-induced damage to cardiomyocytes. The silencing of TRAP1 induced an increase in cell death and decreased both cell viability and mitochondrial membrane potential in cardiomyocytes under normoxic and hypoxic conditions. Furthermore, cell damage induced by the silencing of TRAP1 was prevented by the mitochondrial permeability transition pore inhibitor, cyclosporin A. These data demonstrate that hypoxia induces an increase in TRAP1 expression in cardiomyocytes, and that TRAP1 plays a protective role by regulating the opening of the mitochondrial permeability transition pore.